^ PCT/DK99/0033 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 





Kongeriget Danmark 



Patent application No. 
Date of filing: 
Applicant: 



PA 1998 00813 

23 June 1998 

Crisplant A/S 

P.O. PedersensVej 10 

DK-8200 Arhus N 



The attached photocopy is a true copy of the following document 



The specification, claims and drawings as filed with the application 
on the filing date indicated above. 




Erhvervsministeriet 
Patentdlrektoratet 

TAASTRUP 06 Jul 1999 




Lizzi Vester 
Head of Section 



Ploucmann, Vingtoft & Partners 



2 3]UH\ 



C0PENHACO4 OmCE: 



SWKT *NM>t WADS 11 
POST OFnCE lOX 3007 



Djt-loai OOPgJHACENK 
A/S MO. 2??795 

mtWC ^45 33 M 96 00 



23. Juni 1998 



>^ dansV pa t c ntanp ggning 
CMsplant A/S 

CotiVi(7or i^ystem wiUi liulfor amngement 
Vcr raf: 21366 DK 1 



AWHUSOtflCfc 

RtoHUSWJfcDSEN 1 

ClK->100AWO»AC 

mcPHaNc«45i7 32 laoo 

TRPAX-»4S3»63y<00 ~ 
«-fnal |M#pvjdk 



Krmd Erik Vhiylwft 

Hen A RMtnip M^enen 



HtrayS«gMnl 



JWUMfTMtte Eflerminn 



MMrKocffoed 
|cspcf Tlionvn 



StMAMadMn 
Mtftinmncodi 
An^ GrOnttaum 



OwtfUThifl 
DocwTwnttfa'an 



P«tent3 Trademorlu Designs Copyright Uccnilng OocumenUbon 
European Patent Attorneys European lyademarti Auomeys 
Copenhagen Aartuis London Munich Boston AHcante 



CNcf Accountara 
Hcte Prfmdshi 



3 



1 



CONVEYOR SYSTEM WITH BUFFER ARRANGEMENT 
TeclmiOAl field 

The present invention relates to a conveyor system and the 
operation of a conveyor system for conveying articles # such 
5 as e.g. baggage at an airport, in which system a buffer 
arrangement is provided for storing and preferably pre- 
sorting at least a part of the article -flow through the 
system. A conveyor system for conveying and sorting articles 
for a number of different destinations may be operated with a 
10 much lower number of stations for discharging the articles if 
the possibility of pro-sorting and tetit^orarily storing the 
articles exists within the system. 

In particular, the invention concerns a storage rack for 
storing articles and a conveyor system comprising such a 
15 storage rack. 

Background art 

A sorting amd storage system for pieces of goods such as 
flight luggage is disclosed in XJS 5,301,790, in which the 
luggage is placed on totes situated on a conveyor with 

20 ttltable carrying platforms. The luggage may be conveyed 
directly to one Of a number of destinations where it is 
unloaded from the tote, or it may be temporarily placed in a 
storage unit until a destination for that particular luggage 
is opened, whereupon the luggage is conveyed to that 

25 destination and unloaded from the tote. 

Storage systems for storing early bags in a baggage handling 
system are also disclosed in US 5,413,205 and US 5,575,375. 
These storage systems comprise a conveyor with multiple tray 
carriers arranged in a serpentine fashion for efficient use 
30 of horizontal space. 
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D tail d d scriptlon of the invention 

Conveyor systems for e.g. airports for conveying and sorting 
items, such as luggage, for a number of different 
destinations need to have a high number of discharge station 
5 for discharging items for specific destinations, because a 
number of the items that pass the system are entered into the 
system several hours before the term for discharging the 
items, e.g. at the make-up operation for a desired flight 
departure. Therefore, a discharge station must be open for 

10 items for a specific destination for a long period of time 
before the term for discharge for that specific destination 
thus requiring a high number of discharge stations for the 
system. Furthermore, some items arrive to the conveyor system 
much earlier than the aforementioned items, of ten • referred to 

15 in terms of airport systems as "early bags", which is baggage 
that is checked-in very early or baggage in transit. Most 
systems include an early bag storage unit, such as one or 
more long conveyors upon which the early bags may be 
temporarily stored until a discharge station is opened for 

20 baggage with the specific destination of the early bags. 

A high number of discharge stations are costly to install and 
to maintain and they take up very large areas because of the 
area requirements for providing access for trucks etc, to 
each discharge station. Also, the early bag storage units 
25 that are formed as long endless conveyors take up plenty of 
area, for which reason the capacity of those storage units 
have to be limited. 

It is thus an object of the present invention to provide an 
arrangement for storage of items that are entered onto a 
30 conveyor system so as to reduce the number of discharge 

stations required for an efficient operation of the system. 

It is a further object of the invention to provide a storage 
arrangement that enables pre -sorting of the stored items 
according to their destination so that the items with a 
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specific destination may be retracted quickly from the 
storage arremgemeiit and moved to a discharge station 
dedicated to that specific destination. 

It is a still further object to provide a storage arrangement 
5 in which the items may be stored in a compact manner eo that 
the area requirements for the storage arrangement are low. 

It is an advauitage that the items are placed on trays before 
they are entered onto the conveyor in order to minimize the 
risk of damaging the items when they are conveyed and to 
10 prevent that parts of the items, such as e.g. handles or 
belts, get stuck in the conveyor parts. Furthermore, the 
trays are more easy to convey and handle by the conveyor 
systems and especially for a storage arrangement since they 
are uniform objects in contrast to e.g. baggage. 

15 The present invention concerns a system for conveying items 
comprising 

at least one loading station for loading items onto 
trays , 

at least one discharging station for discharging items 
20 from the trays / 

a first conveyor and a second conveyor for conveying 
articles, each article comprising a tray carrying at least 
one item, said first conveyor being arranged for conveying 
articles from the at least one loading station and to an 
25 article storage arrangement and said second conveyor being 
arranged for conveying articles from the article storage 
arrangement and to the at least one discharging station, 

an article storage arrangement comprising a plurality of 
storage units in each of which a plurality of articles may be 
3 0 stored/ means for moving articles from the first conveyor and 
to each of the plurality of storage units, and means for 
moving articles from each of the plurality of storage units 
and to the second conveyor, and 

control means for controlling the operation of the 
35 conveyor system - 
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A plurality of storage units within the storage arrangement 
enables that the items may be pre -sorted when entered into 
the storage arrangement- The control means for controlling 
the operation of the conveyor system may comprise a central 
5 control unit that controls all operations or it may comprise 
a number of distributed xinits that each control a part of the 
conveyor system, and preferably it comprises a combination of 
a central control unit eind a number of distributed units. The 
control means may further comprise a number of sensor means 

10 such as photo cells or photo sensors for detecting the 

presence of articles at various positions on the conveyor 
system, sensor means for detecting the conveying speed at 
various positions along the conveyor system, data entering 
means for manually entering data into the control system, 

15 scanning means for scanning identification marks of items 
and/or trays conveyed by the system, etc. 

In particular, the invention concerns a system wherein each 
of the storage units of the storage arrangement is designed 
for permitting a plurality of articles to be disposed aligned 

20 in abutting proximity to each other longitudinally along a 
generally horizontally elongated storage bay, each storage 
unit comprising a frame defining said storage bay and support 
means for supporting the articles to be stored in the storage 
unit. By designing the storage units in this manner, it is 

25 achieved that the articles may be stored very dense, thus 
taking up a minimal area of space. This is in particular 
possible because the items to be conveyed by the conveyor 
system are placed in trays. 

The support means may e.g. consist of pairs of tracks on 
30 which the articles are resting or the support means may 

preferably comprise cylindrical rollers or wheels so that the 
articles may slide into and out from the storage bay with a 
minimum of friction. The support means may comprise conveyor 
belts or driven cylinders or wheels so that the articles may 
35 be moved within the storage bay, e.g. when they are to be 
retracted from the storage bay. 

213SSDK1.POI/JJ$/190S06 23 
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In a preferred embodiment, the support means of each of the 
storage units are arranged slightly downwardly Inclined 
towards a front end in the longitudinal direction of the 
storage bay of said storage unit so that articles stored in 
5 the storage unit will be drawn towards said front end by the 
force of gravity acting on the articles, each of the storage 
units further comprises 

movable stopping means that may be positioned so that the 
stropping means of said storage unit prevents articles stored 

10 in said storage unit from passing the front end of the 
storage bay of said storage unit, and 

means for moving the stopping means of said storage unit 
between a position where the stopping means prevents articles 
stored in said storage imit from passing the front end of the 

15 storage bay of said storage xinit and a position where the 
stopping means allows articles to pass said front end. 

Articles may with this particular arrangement be loaded into 
and retracted from the storage xmit from the front end and 
the storage bays do not have to be equipped with any active 
20 means for driving the articles or controlling the position of 
the articles stored within the storage bay. 

In order to enable storage of articles in a dense manner, a 
plurality of storage units may be arranged in a storage rack 
in at least two vertically spaced generally horizontal 

25 levels, said storage units being arranged so that the 

longitudinal direction of the storage bays of said plurality 
of storage iinits are being substantially parallel and so that 
the front ends of the storage bays of said plurality of 
storage units are arranged ±n substantially the same vertical 

30 plane. By arranging the front ends of the storage bays in 
substantially the same vertical plane, it is enabled that 
articles may be loaded into and retracted from the plurality 
of storage units by a article handling system that is at 
least partly shared by the storage units, 

35 Such a storage rack may according to the invention comprise 
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elevating means for moving articles between the at least 
two horizontal levels, 

shifting means for moving articles in a horizontal level, 
the shifting means being arranged in a vertical plane 
5 substantially parallel to the vertical plane of the front 
ends of the storage bays of said plurality of storage units, 

first transferring means for transferring articles 
between the elevating means and the shifting meems, 

second transferring means for transferring articles 
10 between the elevating means and the first and the second 
conveyor, 

loading means for loading articles from the shifting 
means into the storage units, and 

unloading means for unloading articles from the storage 

15 units onto the shifting means, 

so that the articles may be moved to and from each of the 
plurality of storage units arranged in the storage rack from 
and to the first and the second conveyor by means of the 
elevating means, the shifting means, the first transferring 

20 means, the second transferring meetnS/ the loading means and 
the unloading means of said storage rack. 

The elevating means may in a preferred embodiment comprise 
two lifts, one lift arranged at one side of the storage rack 
for loading articles into the rack and one lift arranged at 
25 the opposite side of the first lift for retracting articles 
from the rack. The elevating means are preferably arranged in 
substantially the same vertical plane as the shifting means 
so that articles may easily be transferred between the 
elevating means and the shifting means . 

30 

The system may be operated by means of a central control unit 
that is enabled to control each step from check -in of an 
article and until the article is discharged from the 
conveying system. Including the position of each article 
35 within the system, or the control means may comprise a number 
of distributed control units, or the control means may 
preferably comprise a combination of distributed control , 

213S5DKI.P01/nS/1 99306 23 



9 



7 

units and one or more central control units. It is, 
regardless of the type o£ control means applied, an advantage 
for a system according to the present invention that each 
article is labelled with a xinique, automatically readable 
5 identification mark and that the system comprises reading 
means for reading the identification marks at least at one 
position. Such an identification mark may be attached to the 
item to be conveyed, such as e.g* the well-known baggage -tag 
which is used in airport systems, an identification mark may 
10 be attached to the tray or the tray as well as the item may 
have each their identification mark. 

In a preferred embodiment of the invention an identification 
mark is placed on the tray and the control means comprise a . 
central control unit comprising means for storing and 

15 retrieving data concerning the identity of each of the items 
being conveyed by the system and data concerning the identity 
of which tray each of said items are placed on. The coupling 
between the identity data of the item and the identity data 
of the tray on which the item Is placed is advantageously 

20 established at the loading station. 

The identity of an item comprises the destination of the 
item, whicb comprises the identity of the flight departure in 
case of an baggage handling system for an airport. Further, 
the identity may comprise data identifying the owner of the 

25 item. The identification mark may be any kind of mark 
comprising information or data, that are automatically 
readable, such as e.g. a bar code, a radio transponder that 
emits a radio signal comprising an identification code upon 
receiving a request signal, visual codes that may be read by 

30 one or more optical sensors, a character code, that is both 
automatically readable with an optical character recognition 
system and readable by human operators, mechanical codes in 
the form of holes or indentations, a pattern of magnetic 
plates, such as steel plates, that is detectable with 

35 inductive sensors, etc. 
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The advantages of placing an identification mark on the tray 
are that it enables a nearly completely faultless reading of 
the identification marks, since the trays are largely 
uniform, at least in one of its dimensions, and the mark 
5 should have substantially the same position on all trays so 
that the marks can be read by automatic reading means. These 
reading means may be used for control purposes e.g. to ensure 
that the articles actually are discharged from the conveyor 
system at the correct discharge station, for restarting 

10 purposes in situations where parts of the system have been 
out of operation for a period, especially for systems with 
distributed control, in which identification data in the 
distributed control units may have been lost, for 
identification purposes to identify an article prior to a 

X5 handling operation such as x-ray scanning, separation, 
loading or discharge of an item, etc. 

The first and the second conveyor may meet in a separation 
unit arranged so that articles are transferred to the 
separation unit from the first conveyor and articles may be 

20 transferred from the separation lonit and to the second 

conveyor and articles may be transferred from the separation 
unit and to the article storage arrangement, the separation 
unit comprises means for transferring a given article from 
the separation unit to either the second conveyor or the 

25 article storage arrangement depending on the identity of the 
article, said means being controlled by the control means for 
controlling the operation of the conveyor system. 

The control means of the system comprise in a preferred 
embodiment of the invention a number of distributed control 

30 units. In such an embodiment, the first and the second 

conveyors each comprises a plurality of conveyor sections 
arranged in series, each given conveyor section comprising a 
control unit and data communication means « the data 
communication means of the preceding conveyor section being 

35 adapted to communicate data relating to the identity of an 
article that Is passing from the preceding conveyor section 
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to the given conveyor section £rom the control unit of the 
preceding conveyor section to the control imit of the given 
conveyor section . 

It would also be an advauitage if the separation unit 
5 comprises a control unit and data communication means, the 
data communication means being adapted to communicate data 
relating to the identity of an article that is passing from 
the preceding conveyor section to the separation unit from 
the control unit of the preceding conveyor section to the 

10 control unit of the separation unit, the data communication 
means further being adapted for communicating data relating 
to the identity of an article that is passing from the 
separation \init from the control unit of the separation unit 
and to either the control unit of the adjacent conveyor 

X5 section of the second conveyor or to a control unit 

controlling the article storage arrangement, the control unit 
of the separation unit being adapted for controlling the 
means for transferring a given article from the separation 
unit to either the second conveyor or the article storage 

2 0 arrangement • 

Further, the control means of the system may comprise a 
central control unit that has data stored regarding the 
identity of the items placed on each tray, so that it from 
the identification of the tray and these data is possible to 

25 determine whether a given tray should be conveyed to one of 
the discharge station or should be conveyed to the storage 
arrangement. Thus, the separation unit may comprise data 
communication means for communication data regarding whether 
a given article is to be transferred to the article storage 

30 arrangement or to the second conveyor from the central 

control unit and to the control unit of the separation unit. 
The communication between the separation unit and the central 
control unit could be arranged so that the central unit by 
communication means keeps a updated table in the control unit 

35 of the separation unit regarding which articles should be 

conveyed to the discharge stations and which articles should 
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be conveyed to the storage arrangement, or the control iinit 
of the separation unit could make a request to the central 
control unit regarding the direction of each article that 
arrives at the separation unit. 

5 The system may according to the invention comprise an X-ray 
unit for X-ray screening the items conveyed by the system and 
a diversion \mit for receiving rejected articles, said X-ray 
unit being arranged so that articles pass the X-ray unit when 
being conveyed by the first conveyor, the X-ray unit 
10 comprises means for diverting articles to the diversion unit 
depending on the result of the screening, the operation of 
said means and of the x-ray unit being controlled by the 
control means for controlling the operation of the conveyor 
system ♦ 

15 The discharge station may in preferred embodiments of the 

system, in which the conveyors comprise a number of conveyor 
sections each equipped with a control unit, comprise a 
control unit for controlling the discharge of articles from 
the conveyor and datia communication meeuris being adapted to 

20 communicate data relating to the identity of an article 

passing from the previous conveyor section to the discharge 
station from the control unit of the previous conveyor 
section and to the control unit of the discharge station, the 
data communicating means further being adapted to communicate 

25 data relating to the identity of an article passing from the 
discharge station to a following conveyor section from the 
control unit of the discharge station and to the control xrnit 
of the following conveyor section. 

The trays that are used with the system are advantageously 
30 shaped so that they have an upper surface of a concave shape 
as viewed in a cross-section perpendicular to the 
longitudinal direction of the conveyors so as to avoid that 
items carried by the trays may fall off during 
transportation. Furthermore, the upper surface of the trays 
35 is preferably coated with a friction increasing material so 

2 n55DKl .POI/XJSA 99806 23 



13 



11 

as to prevent items carried by the trays from falling off 
during transportation, A suitable shape as well as surface 
coating of the trayfi increase the acceleration that may be 
applied to the trays in a direction transversal to the 
5 conveying direction in order to discharge the trays from the 
conveyor without causing the items carried on the trays to 
fall off during the discharging operation, thus enabling a 
more efficient discharge of trays from the conveyor. 



Furthermore, the system may comprise a return conveyor for 
10 returning empty trays from the at least one discharging 
station to the at least one loading station* 

Brief description off figures 

Fig- 1 shows two conveyors each comprising a number of 
conveyor sections, 

15 Fig. 2 shows a cross -section of a conveyor section. 

Pig, 3 shows a loading station for loading items onto 
trays on the conveyor system. 

Pig. 4 shows a discharge station for discharging trays 
from the conveyor system and for discharging items from the 
20 trays. 

Fig. 5 shows a recycling unit for feeding the empties 
trays onto a conveyor for conveying the trays to one or more 
loading stations, 



Pig. 6 shows a loading station for loading special trays 
25 onto the conveyor system and for loading items onto the 
special trays. 

Fig. 7 shows a discharge station for discharging special 
trays from the conveyor system and for discharging items from 
the trays. 



2nS5DK1.l>01/nS/l99806 23 



14 




12 

Fig. 8 shows a typical correlation between arrival of 
baggage and departure time for the flight at an airport. 

Pig. 9 shows an arrangement comprising two linked system 
of the type according to the Invention, 

S Fig. 10 is a view of a part of a storage rack as seen 

from the side, 

Fig. 11 is a view of a part of a storage rack as seen 
from above. 

Fig, 12 shows a detailed view of a unit for loading trays 
10 Into and unloading trays from a storage bay of a storage unit 
in the storage rack and for shifting trays along the front 
end of a horizontal level of the storage rack. 

Fig. 13 shows one of the lifts used for elevating 
articles between the different horizontal levels of the 
15 storage rack, 

Figs. 14A-H illustrate the procedure of loading an 
article into a storage bay, and 

Figs. 15A-H illustrate the procedure of unloading an 
article from a storage bay, 

20 Detailed description of figures 

The figures illustrate an embodiment of the system for 
conveying articles according to the invention, wherein the 
control of the system is handled by a combination of a 
central control unit and a number of distributed control 
25 units, each one being enabled to control the operation of a 
section of the system and to commAnicate data to and from 
other control units of the system - 
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Fig. 1 shows two conveyors 20/ 21 each comprising a number of 
conveyor sections 22 - Each conveyor section has a frame 
comprising two longitudinal si<ie walls 22, 24 and a number of 
cross-bars 25 connecting the two side walls. One of the 
5 cross-bars carries an asynchronous electro motor 26 for 

driving a roller 27 via a tooth belt transmission. The motor 
26 has a build-in microprocessor and a frequency converter 
for regulating the motor 26. 

The rollers 27, as shown on Pig. 2, are made from galvanized 
10 steel tubes. The rollers 27 are mounted at their end portions 
with ball-bearings on profiles 28 mounted on the side walls 
23, 24. The rollers 27 each have a disc 29 mounted near each 
of their ends for driving, supporting and centring an endless 
belt 30 at each side. The belts 30 are adapted to convey 
15 articles, such as trays 31 which are transported by the 
conveyor system. 

The belts 30 are further supported by support rollers and 
support devices such as, e.g. tracks, profiles, etc., with 
low-frictional surfaces for minimizing friction and thereby 
20 wear on the belt and energy consumption. Aluminium profiles 
23', 24' mounted along each side wall 23, 24 direct and 
center the trays on the conveyor section. 

A photo sensor is mounted near the upstream end of each 
conveyor section for detecting articles on the conveyor 
25 section* 

Each conveyor section has its individual control unit for 
controlling the conveyor section and for communicating with 
the control units of adjacent conveyor sections or other 
adjacent units, such as loading stations, discharging 
30 stations etc. The control units are standard electronic 

units r made e.g. as hardware xinits or as programable units 
comprising a data processing unit and computer readable 
memory, such as e.g. BPROM. 
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In a preferred embodiment: of the invention, tKe operation of 
a given conveyor section involves the following steps: 



a> if no article is present on the eonveyoi- section, 

transmitting data to the control \init of an immediately 
5 preceding conveyor section regarding that the given 

conveyor section is ready to receive an article, 

b> receiving data from the control unit of the preceding 
conveyor section regarding which speed the preceding 
conveyor section will have when an approaching article 
10 will pass from the preceding conveyor section to^ the 

given conveyor section, 

c> receiving data from the control unit of the preceding 

conveyor section regarding the identity of an approaching 
article, 

15 d> controlling the speed of the given conveyor section so as 
to obtain substantially the same speed as the preceding 
conveyor when an article is passing from the preceding 
conveyor section to the given conveyor section, 

e> passing the article fz-om the preceding conveyor section 
20 to the given conveyor section, 

f ) detecting that an article has been passed on to the given 
conveyor section, 

g) receiving data from the control unit of an immediately 
following conveyor section regarding that the following 

25 conveyor section is ready to receive an article, 

h> stopping the conveyor section in case the following 
section is not ready to receive an article, 
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i) Starting the conveyor section if the conveyor section has 
been stopped due to data received from the control unit 
of the following conveyor section, in case data have been 
received from the control unit of the following conveyor 
5 section regarding that the following section is ready to 

receive an article, 

j ) selecting at which speed the article should be conveyed 
when approaching the downstream end of the conveyor 
section, based on a preselected speed for the given 
10 individual conveyor section and the present speed of the 

conveyor section, 

k) communicating the speed selected at step 1) to the 
control unit of the following conveyor section, 

1) transmitting data to the control xinit of the following 
15 conveyor section regarding the identity of the article 

that is approaching the downstream end of the given 
conveyor section, 

m) varying the speed of the conveyor section so as to reach 
the speed selected at step j) when the article is 
20 approaching the downstream end of the conveyor section, 

n) determining the time interval during which the article is 
being conveyed by the given conveyor section, based on 
the signal detected at step f ) and on the varying 
conveying speed, 

25 o) when the article has left the given conveyor section, 
transmitting data to the control unit of the preceding 
conveyor section regarding that the given conveyor 
section Is ready to receive an article, 

p) when an article is no longer present thereon and when no 
3 0 article is approaching from the preceding conveyor 
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section, stopping the drive means of the conveyor 
section. 

The trays 31, 4 9 on which the items to be transported are 
placed have a concave upper surface 32 as when seen in a 
5 cross-section perpendicular to the transport direction. Each 
tray 31, 49 has vertical screens 33 provided at the front and 
rear ends as seen in the transport direction. The concave 
surface, the screens and the coated with a friction 
increasing material such as natural or synthetic rubber 

10 reduce the risk for items to accidentally leave the tray 31, 
49, and the concave surface at the same time enables 
discharging of items from the tray 31, 49 by tilting the tray 
31, 49. The trays 31, 49 are made of a material which is 
preferably both vibration dampening, chock absorbing and 

15 knockproof . 

The normal trays 31 are of a size that is suitable for 
containing one item of the typo that is mostly transported by 
the conveyor system. For luggage, a suitable length is 
between 0.75 m and 1.75 m, prefered^ly approximately 1.25 m 
20 and a suitable width is between 0.5 m and 1.5 m, preferably 
approximately 1 m. 

The trays 31 are loaded with items at one or more loading 
stations arranged along the conveyor system, as shown on Pig. 
3 . Bach loading station may comprise one or more loading 

25 conveyors 34 which are arranged with an acute angle to the 
conveyor sections such that the items has a speed in the 
transport direction of the conveyor sections when being 
loaded onto the trays 31, which speed is preferably 
substantially the same as the speed of the trays 31 at the 

30 loading station. Furthermore, each loading station transmits 
data regarding the identity of each item to the control \init 
of the conveyor section receiving the item. The conveyor 
sections at the loading station drive the trays at a handling 
speed between 1 m/s and 2.5 m/s, preferably approximately 1,7 

35 m/s. 
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An item is discharged from the conveyor system by discharging 
the tray carrying the item form the conveyor and then 
discharging the item from the tray. A discharge station 35 is 
shown on Fig, 4, the station 35 comprising a discharge 
5 surface 36 preferably equipped with roller -ball racks or 

having another friction reducing design, arranged between two 
conveyor sections, a discharge member 37 for discharging 
trays 31 from the discharge surface 36, and an activating 
device 38 on which the member 37 is mounted^ the activating 

10 device 38 allowing the meniber 3 7 to perform a discharging 

movement. The station 3 5 further comprises a first receiving 
surface 39 which is inclined away from the discharge surface 
36, the receiving surface 3 9 being adapted for receiving the 
discharged trays 31 from the discharge surface 36 and moving 

15 the emptied trays to a conveyor 46. A projecting edge 40 is 
provided for stopping the movement of the tray 31 along the 
first receiving siirface 39 away from the discharge surface 
36, A second receiving surface 41 for receiving the item that 
is discharged from the tray 31 is further comprised in the 

20 discharge station 35. The discharge station 35 further 
comprises drive means for driving the member 37 in its 
discharging movement and a control unit for controlling the 
discharge of trays 31 from the conveyor. 

The device 38 on which the discharge member 37 is mounted 
25 comprises two pivots 42, defining two parallel, vertical 

axes, two first bars 43 rigidly connected to the member 37, 
the spacing between the connections of two first bars 43 to 
the member 37 being substantially the same as the spacing 
between the two pivots 42. The device 38 further comprises 
3 0 two second bars 44, each of which is pivotally connected to 
an associated one of the first bars 43, each second bar 44 
further being connected to an associated one of said pivots 
42. 

The device 38 allows the member 37 to perform a discharging 
35 movement, during which the member 37 pushes a tray 31 from 
the discharge surface 36 in a direction transverse to the. 
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transport direction of the conveyor in order to discharge the 
tray 31 from the discharge surface 36 onto the first 
receiving surface 39. While the member 37 is in contact with 
the tray 31 the member 37 is accelerated in the direction 
5 transversal to the longitudinal direction of the conveyor 
with a substantial constant acceleration of a magnitude so 
that an item carried on the surface of the tray follows the 
tray during the discharging operation without falling off the 
tray, thereby, the tray is discharged fast and the discharge 

10 member 37 is at the same time having a speed in the 

longitudinal direction of the conveyor during the discharge 
operation, whereby the member 37 is prevented from affecting 
an immediately following tray conveyed by the conveyor onto 
the discharge surface 36. During one discharge movement of 

15 the member, the member 37 and the device 38 describes one 

full turn around the pivots 42 so that the member 37 returns 
to its starting position adjacent to the discharge surface 36 
as illustrated in Fig. 4» 

In a preferred embodiment of the invention, the conveyor 

20 section upstream of the discharge station 35 drives the trays 
31 with a handling speed which is normally between i m/s and 
2.5 m/s, preferably approximately 1.7 m/s when passing trays 
31 to the discharge surface 36. The data identifying the item 
on an appz-oaching tray 31 are transmitted from the control 

25 unit of the conveyor section immediately upstream of the 
discharge station 35 to the control unit of the discharge 
station 35. Based on these data, the control vinit of the 
discharge station 35 determines whether the tray is to be 
discharged. In case the tray 31 is to be discharged, the 

30 drive means for driving the member 37 are activated so as to 
dischaz-ge the tray 31. The tray 31 is then sliding down the 
first receiving surface 39 which is inclined, until it hits 
the projecting edge 40. However, due to gravity and its 
inertia, the item on the tray 31 will continue its movement 

35 in a direction transverse to the transport direction of the 
conveyor, the item thereby being discharged from the tray 31 
onto the second receiving surface 41. 
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In a preferred embodiment, the empty trays 31 are transported 
from the first receiving surface to a recycling vmit 4S by a 
conveyor 46, The recycling tmit 45 which is shown in Fig. 5 
comprises a substantially horizontal disc 47 rotating about a 
5 substantially vertical axis. The trays 31 are loaded onto the 
disc 47 by the conveyor 46. The trays 31 are turned and given 
a speed in the transport direction of the conveyor 21 for 
conveying the trays to one or more loading stations. The 
trays 31 are fed onto the conveyor 21 by the rotational 
10 movement of the disc 47 and by an arm 48 ♦ 

S^pecial trays 49, as shown on Fig. 6, are used for conveying 
Items of relatively large dimensions, such as skies, baby 
carriages etc. The special trays 49 which have a width 
substantially equal to the width of the normal trays 31 have 
15 a length normally between 2 m and 8 m, preferably about 5 m. 

The special trays 49 are automatically loaded onto the 
conveyor system by a roller rack 50 arranged adjacent to the 
conveyor. The loading of items onto the special tray 49 is 
performed manually at one or more special loading stations by 

20 placing each item on a chute 51 from where it slides down to 
the special tray 49. The loading of the special trays 4 9 onto 
the conveyor and the loading of items onto the special trays 
49 is performed when the trays are conveyed at a handling 
speed normally between 1 m/s and 2.5 m/s, preferably 

25 approximately 1.7 m/s. 

The special trays 49 are discharged from the cbnveyor system 
at one or more special discharge stations 52 as shown on Pig. 
7. The discharge station 52 comprises activating devices 53 
for displacing the special trays 49 transversally to the 
30 transport direction. The special tray© 49 are discharged onto 
a roller rack 54 arranged adjacent to the conveyor, and the 
items present on the special trays 49 are then discharged 
manually. The discharge of the special trays 49 from the 
conveyor is normally performed when the trays are conveyed at 
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a handling speed normally between 1 m/s and 2,5 m/s, 
prefered>ly approximately 1.7 m/s. 

The graph in Fig. 8 shows a typical correlation between 
arrival of baggage and departure time for the flight at an 
5 airport, in which the discharge station, or chute, designated 
for a specific destination is opened 2 hours 15 minutes 
before departure of the flight with a conventional baggage 
conveying system. This period can be subdivided into an 
accumulation period of about 1.5 hours duration, wherein less 
10 than half of the total amount of baggage arrives, and a 
loading period of 0.5 hour in which more than half of the 
baggage arrives and the sorted baggage is transported from 
the discharge station to the departing aircraft. 

The opening time for a discharge station in which it is 
15 designated to receive baggage for a specific destination may 
accoxrding to the numbers on which Pig. 8 is based be reduced 
with as much as 75%, which means that the number of discharge 
stations may be reduced with a corresponding part if an 
efficient storage arrangement is included in the conveying 
20 system so that the discharge stations only need to he open 

during tlie loading period whereas the baggage arriving during 
the accumulation period may be stored in the storage 
arrangement and conveyed to the discharge station when it is 
open. 

25 Fig. 9 shows an arrangement comprising two linked system of a 
type according to the invention, each system comprising 
twelve checlc-in stations 55 for loading items onto trays 31, 
reading the identification mark of the tray 31 and entering 
the coupling between the identity data of the item and the 

30 identification data of the tray 31 into a central control 

unit, an X-ray scanning unit 56 for security scanning of the 
content of the items, a first conveyor 57 for conveying trays 
31 from the check-in stations 55 to the storage rack 58, 
conveyors 59 for conveying trays 31 to and from the storage 

35 rack 58, a second conveyor 60 for conveying trays from the 
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st:orage rack to the three discharge stations 61 of each 
fiyetem, and a return conveyor 62 for conveying th mpty 
trays 31 back to the cheek-in stations 55. A second X-ray 
scanning unit 66 is shown on Fig. 9, to which trays 31 with 
5 items that have been rejected from the first scanning is 
conveyed for a second scanning in which the result of the 
scanning is checked by a human operator that may reject the 
item again or may accept it. The figure also shows connecting 
conveyors 64 for conveying trays between the two systems in 
10 case e.g. an item that have been checked- in in one of the 

systems is redirected to a destination to which an discharge 
station 61 of the other system will be designated. 

The system shown in Pig, 9 is operated in the following way: 
A bag is checked- in at one of the check -In stations 55 at 

15 which it is equipped with an identification tag conprising a 
automatically readable destination code in form of a barcode. 
The item is placed on 'a tray 31 with an identification mark 
that is read by a scanner, and the data coupling the identity 
of the item and the identity of the tray is entered into the 

20 memory of a central control unit. The tray 31 with the item 
placed upon it is conveyed by the first conveyor 57, that 
comprises a number of conveyor sections each equipped with a 
control unit as described previously and the identity of the 
item is send from section to section along with the tray 31- 

25 The tray 31 is conveyed to the separation unit at which the 
flow of trayfi is separated between the conveyors 59 for 
conveying trays 31 to and from the storage rack 58 and the 
second conveyor 60. The separation unit sends a data inquiry 
to the central control unit with the identity of the item 

30 when it is approaching the separation unit. The central 

control unit replies the request with a direction to whether 
the tray with the item upon should be diverted to the storage 
rack 58 or to the discharge stations 61. The separation wit 
resembles the discharge station as shown in Pig, 4 except 

35 that the item is not unloaded from the tray 3i in the 

separation xinit. In case the tray 31 is to be stored in the 
storage rack 58, it is pushed off the separation unit and. 
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onto a conveyor 59 that conveys it to the storage rack 58 and 
the data identifying the item on the tray 31 is commvinicated 
from' the control unit of the separation unit to the control 
unit of the storage rack. The control unit of the storage 
5 rack receives information from the central control unit 
regarding items that have been checked- in and for which 
destinations discharge stations are open and closed for« The 
control unit of the storage rack 66 assigns a number of 
storage units to each destination that items are to be pre- 

10 sorted and temporarily stored for and the control unit of the 
storage rack 58 keeps an updated image of the location of all 
trays 31 within the storage rack 58. When a discharge station 
61 is opened for a specific destination, the corresponding 
storage units of the storage rack 58 are emptied and the 

15 trays 31 carrying the items are entered onto a conveyor 59 
and are conveyed to the second conveyor 60 by wbich they are 
conveyed to the discharge station 61 still along with the 
data identifying each item, wKich is being communicated from 
the control unit of one conveyor section to the control unit 

20 of the following. The identity of a tray 31 is scanned just 
before it reaches the discharge stations 61 and the identity 
of the tray 31 is together with the identity of the item 
communicated to the control xinit of the discharge station 61 
Just before the tray 31 reaches it. The control unit confirms 

25 with the central control unit that the identities of the tray 
31 and the corresponding item are correct. The tray 31 ie 
discharged from the discharge station 6l if the destination 
of the item corresponds with the destination the discharge 



25 



23 



inclining towards a front end 68 of the storage bay 65 - Each 
storage unit further comprises a loading unit 69 for loading 
trays 31 into and unloading trays 31 from the storage bay 65 
of the storage unit in the storage rack 58 and for shifting 
5 trays 3i along the front end of a horizontal level of the 
storage rack 58* Details of such a loading unit 69 are shown 
in Fig, 12. 

The trays 31 are moved between the horizontal levels by two • 
lifts 70, one lift 70 arranged at one side of the storage 

10 rack 58 for loading trays 31 into the rack 58 and one lift 70 
arranged at the opposite side of the first lift 70 for 
unloading trays 31 from the rack 58. The lifts 70 are placed 
in substantially the same vertical plane as the loading units 
69 so that trays 31 easily may be transferred between the 

15 lifts 70 and the loading units 69. Details of a lift 70 are 
shown in Pig . 13 » 

Fig. 12 shows a detailed view of a loading unit 69 for 
loading trays 31 into and unloading trays 31 from a storage 
bay 65 of a storage unit in the storage rack 58 and for 

20 shifting trays 31 along a horizontal level of the front end 
of the storage rack 58. The operation of the loading \init 69 
is illustrated in Figs. 14A-H and Pigs. 15A-H- The loading 
unit 69 comprises a frame part 71 of which a front end 72 is 
arranged on the frame part €S of the storage rack 58, so that 

25 the front end of the frame part 71 is adjacent to the lower 
side of the front end 68 of a storage bay 65. On the frame 
part 71 is mounted shifting means for shifting' trays 31 along 
the front end of a horizontal level of the storage rack 58, 
the shifting means comprising two conveyor belts 73 (only one 

30 is shown on Fig* 12) and an asynchronous electro motor 74 for 
driving the belts 73 . A bracket 75 equipped with a row of 
wheels 76 on each side is used to give the trays 31 the 
correct position and inclination, which is four degrees to 
horizontal, equivalent to the inclination of the steel 

35 rollers 67. The bracket 75 is hinged to the frame part 71 and 
the inclination is established when the front end of the < 
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bracket 75 is lifted by lifting means (not shown) and a tray 
31 that is placed in the loading unit 69 will at the same 
time be lifted from the belts 73 by the bracket 75 . Stopping 
means 77 arranged at the front end 72 of the frame part 71 
5 also constitute part of the loading unit 69. The stopping 
means 77 may be moved between two positions, one in which 
they prevent trays 31 stored in the adjacent storage bay 65 
from sliding out from the storage bay 65 and one position for 
allowing trays 3 1 to be loaded into and unloaded from the 

10 storage bay 65, A pushing member 78 is arranged on the 

bracket 75 for pushing trays 31 into the storage bay 65 and 
for supporting trays when they are unloaded from the storage 
bay 65 . The movement of the pushing member 78 is driven by an 
asynchronous electro motor 79 . The loading unit 69 comprises 

15 for control means two photo sensors for detecting the 

presence and position of trays 31 on the loading unit at two 
positions perpendicular to the conveying direction of the 
conveyor belts 73. The photo sensors are arranged so that a 
tray entering the loading unit 69 has a correct position for 

20 being loaded into the storage bay 65 when the first photo 

sensor has been blocked and again is unblocked and the second 
photo sensor is still unblocked. 

Fig, 13 shows one of the lifts 70 used for elevating trays 3X 
between the different horizontal levels of the storage rack 

25 58, The lift 70 comprises a car 80 equipped with two 

longitudinal side walls 81 and two conveyor belts 82 for 
conveying trays 31 placed in the car 80 in a direction 
parallel to the front end of the storage rack 58 and the lift 
70 is arranged so that the car is placed in the same vertical 

30 plane as the loading units 69 of the storage rack 58. The 

conveyor belts 82 are driven by an asynchronous electro motor 
83 , The lift 70 also cotnprises a substantially vertical stake 
84 to which the car 80 is slidably connected so that the car 
SO may slide up and down. The vertical movement of. the car 80 

35 is driven by an asynchronous electro motor 85. 
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Figs, 14A-H illustrate the proc dure of loading a tray 86 
into a storage bay 65. The procedure comprises the steps of: 

Pig. 14A: The new tray 86 to be loaded into the storage bay 
65 where another tray 87 is already stored, is entered onto 
5 the loading unit 69 by means of the conveyor belts 73 and is 
positioned correctly by means of the photo sensors. The tray 
87 present in the storage bay 65 is prevented from sliding 
out from the storage bay 65 by the stopping means 77. 

Fig. 14B: The bracket 75 is lifted by the lifting means so 
10 that it is in line with the support means of the storage unit 
and inclined four degrees to horizontal. 

Fig. 14C: The pushing member 78 is activated so that: the tray 
87 resident in the storage bay 65 is pushed out of contact 
with the stopping means 77 so that they can be pulled down 
15 and allow the tray 86 to enter the storage bay 65. The trays 
31 used with the system are designed so that they when being 
in abutting contact have enough space in between at the 
positions of the stopping means so that the stopping means 
may slide up and down. 

20 Fig. 14D: The stopping means 77 have been pulled down and the 
pushing member 78 moves the tray 86 into the storage bay 65 . 

Fig. 14E: The stopping means 77 are pushed up in the stopping 
position so as to prevent the tray 86 from sliding out from 
the storage bay 65. 

25 Fig. 14P: The pushing member 78 is slowly retracted so that 
the tray 86 comes into contact with the stopping means 77. 

Fig. 14G: The pushing member 78 is returned to its Initial 
position. 
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Fig. 14H: The bracket 75 is returned to a substantially 
horizontal position and the loading unit 69 is ready to start 
a new operation. 

Fige, 15A-H illustrate the procedure of unloading a tray 8d 
5 from a storage bay 65. The procedure comprises the steps of: 

Pig. 15A: The bracket 75 is lifted by the lifting means so 
that it is in line with the support means of the storage unit 
and Inclined four degrees to horizontal. 

Fig. 15B: The pushing member 78 is moved towards the storage 
10 bay 65 so that the tray 88 is pushed out of contact with the 
stopping means 77. 

Fig. 15C: The stopping means 77 are pulled down so as to 
allow the tray 8d to leave the storage bay 65. 

Fig, 15D: The pushing member 78 is moved back so that the 
15 tray 88 is moved onto the loading unit 69, The pushing member 
78 stops at a position that allows for the stopping means 77 
to be pushed up so as to prevent the following tray 89 in the 
storage bay 65 from sliding out from the storage bay 65, 

Pig- 15E: The pushing member 78 is slowly retracted so that 
20 the tray 69 comes into contact with the stopping means 77. 

•* 

Pig. 15 P: The pushing member 78 is returned to its initial 
position and the tray 88 moves with it and onto the loading 
unit 69, 

Fig, 15G: The bracket 75 is returned to a substantially 
25 horizontal position and the tray 88 comes into contact with 
the conveyor belts 73 . 

Fig, 15H: The tray 88 is conveyed by the conveyor belts 73 
towards a lift 70 and the loading unit 69 is ready to start a 
new operation , 
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CLAIMS 

1. A eyst:ein for conveying items eoniprising 

at least one loading station for loading items onto 
trays . 

5 at least one discharging station for discharging items 

from the trays, 

a first conveyor and a second conveyor for conveying 
articles, each article comprising a tray carrying at least 
one Item, said first conveyor being arranged for conveying 

10 articles from the at least one loading station and to an 
article storage arrangement and said second conveyor being 
arranged for conveying articles from the article storage 
arrangement and to the at least one discharging station, 

an article storage arreungement comprising a plurality of 

15 storage ;inits in each of which a plurality of articles may be 
stored, means for moving articles from the first conveyor and 
to each of the plurality of storage units, and means for 
moving articles from each of the plurality of storage units 
and to the second conveyor « and 

20 control means for controlling the operation of the 

conveyor system. 

2. A system according to claim l, wherein each of the storage 
units of the storage arrangement is designed for permitting a 
plurality of articles to be disposed aligned in a±)utting 

2 5 proximity to each other longitudinally along a generally 
horizontally elongated storage bay, each storage unit 
comprising a frame defining said storage bay and support 
means for supporting the articles to be stored in the storage 
unit. 

30 3. A system according to claim 2, wherein the support means 
of each of the storage units are arranged slightly downwardly 
inclined towards a front end in the longitudinal direction of 
the storage bay of said storage unit so that articles stored 
in the storage unit will be drawn towards said front end by 
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the force of gravity acting on the articles, each of the 
storage units further comprises 

movable stopping means that may be positioned so that the 
stopping means of said storage unit prevents articles stoz-ed 
S in said storage unit from passing the front end of the 
storage bay of said storage unit, and 

means for moving the stopping means of said storage unit 
between a position where the stopping means prevents articles 
stored in said storage unit from passing the front end of the 
10 storage bay of said storage unit and a position where the 
stopping means allows articles to pass said front end. 

4- A system according to claim 2 or 3, wherein a plurality of 
storage units are arranged in a storage rack in at least two 
vertically spaced generally horizontal levels, said storage 
15 units being arranged so that the longitudinal direction of 

the storage bays of said plurality of storage units are being 
substantially parallel and so that the front ends of the 
storage bays of said plurality of storage units are arranged 
in substantially the same vertical plane. 

2 0 5. A system according to claim 4, wherein the storage rack 

comprises 

elevating means for moving articles between the at least 
two horizontal levels, 

shifting means for moving articles in a horizontal level, 
25 the shifting means being arranged in a vertical plane 

substantially parallel to the vertical plane of the front 
ends of the storage bays of said plurality of storage units, 

first transferring means for transferring articles 
between the elevating means and the shifting means, 

3 0 second transferring means for transferring articles 

between the elevating means and the first and the second 
conveyor, 

loading means for loading articles from the shifting 
means into the storage linits, and 
35 unloading means for unloading articles from the storage 

units onto the shifting means, 
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SO that the artlcl s may be moved to and from each of the 
plurality of storage units arranged in the storage rack from 
and to the first and the second conveyor by means of the 
elevating means, the shifting means, the first transferring 
5 means, the second transferring means, the loading means and 
the unloading means of said storage rack. 

6. A system according to any of the preceding claims « wherein 
each article is labelled with a unique, automatically 
readable identification mark and the system comprises reading 

10 means for reading the identification marks at least at one 
position - 

7. A system according to claim S, wherein an identification 
mark is placed on the tray and the control means comprises a 
central control unit comprising means for storing and 

15 retrieving data concerning the identity of each of the items 
being conveyed by the system and data concerning the identity 
of which tray each of said items are placed on. 

8 . A system according to any of the preceding claims 
comprising a separation unit arranged so that articles are 

20 transferred to the separation unit from the first conveyor 
and articles may be transferred from the separation unit and 
to the second conveyor and articles may be transferred from 
the separation unit and to the article storage arrangement, 
the separation unit comprises means for transferring a given 

2 5 article from the separation unit to either the second 

conveyor or the article storage arrangement depending on the 
identity of the article, said means being controlled by the 
control means for controlling the operation of the conveyor 
system. 

30 9. A system according to any of the preceding claims, wherein 
the first and the second conveyors each comprises a plurality 
of conveyor sections arranged in series, each given conveyor 
section comprising a control unit and data communication 
means, the data communication means of the preceding conveyor 
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section being adapted to communicate data relating to the 
identity of an article that is passing from the preceding 
conveyor section to the given conveyor section from the 
control unit of the preceding conveyor section to the control 
5 unit of the given conveyor section. 

10. A system according to claim 8 and 9, wherein the 
separation unit comprises a control iinlt and data 
communication means, the data communication means being 
adapted to communicate data relating to the identity of an 

10 article that is passing from the preceding conveyor section 
to the separation unit from the control unit of the preceding 
conveyor section to the control unit of the separation unit, 
the data communication means further being adapted for 
communicating data relating to the identity of an article 

15 that is passing from the separation unit from the control 

unit of the separation unit and to either the control xanit of 
the adjacent conveyor section of the second conveyor or to a 
control unit controlling the article storage arrangement, the 
control unit of the separation unit being adapted for 

20 controlling the means for transferring a given article from 
the separation unit to either the second conveyor or the 
article storage arrangement. 

11, A system according to claim 10, wherein the separation 
unit comprises data communication means for communication 

25 data regarding whether a given article is to be transferred 
to the article storage arrangement or to the second conveyor 
from the central control unit and to the control unit of the 
separation unit. 

12 , A system according to any of the preceding claims 
3 0 comprising an X-ray unit for X-ray screening the items 

conveyed by the system and a diversion unit for receiving 
rejected articles, said X-ray unit being arranged so that 
articles pass the X-ray unit when being conveyed by the first 
conveyor, the X-ray unit comprises means for diverting 
35 articles to the diversion unit depending on the result of -the 
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scr ening, the op ration of said means and of the X-ray unit 
being controlled by the control means for controlling the 
operation of the conveyor system. 

13- A system according to any of claims 9-12, wherein the 
5 discharge station comprises a control unit for controlling 
the discharge of articles from the conveyor and data 
communication means being adapted to communicate data 
relating to the identity of an article passing from the 
previous conveyor section to the discharge station from the 

10 control unit of the previous conveyor section and to the 

control unit of the discharge station, the data communicating 
means further being adapted to communicate data relating to 
the identity of an article passing from the discharge station 
to a following conveyor section from the control linit of the 

15 discharge station and to the control unit of the following 
conveyor section. 

14. A system according to any of the preceding claims, 
wherein the trays have an upper surface of a concave shape as 
viewed in a cross -section perpendicular to the longitudinal 

2 0 direction of the conveyors. 

15. A system according to any of the preceding claims « 
wherein the upper surface of the trays is coated with a 
friction increasing material- 
ly . A system according to any of the preceding claims and 

25 cott^rising a return conveyor for returning empty trays from 
the at least one discharging station to the at least one 
loading station. 

17, A storage rack for storing articles, each article 
comprising a tray carrying at least one item, comprising 

3 0 a plurality of storage units, each storage unit being 

designed for permitting a plurality of articles to be 
disposed aligned in abutting proximity to each other 
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longitudinally along a generally horizontally elongated 
storage bay, 

a frame defining said storage bays, and 

support means for supporting the articles to be stored in 
each of the storage units. 

18. A storage rack according to claim 17, wherein the support 
means of each of the storage units are arranged slightly 
downwardly inclined towards a front end in the longitudinal 
direction of the storage bay of said storage unit so that 
articles stored in the storage xmit will be dravm towards 
said front end by the force of gravity acting on the 
articles, each of the storage units further comprises 

movable stopping means that may be positioned so that 
said stopping meams of said storage unit prevents articles 
stored in said storage unit from passing the front end of the 
storage bay of said storage unit, and 

means for moving the stopping means of said storage unit 
between a position where the stopping means prevents articles 
stored in said storage unit from passing the front end of the 
storage bay of said storage unit and a position where the 
stopping means allows articles to pass said front end. 

19. A storage rack according to claim 17 or 18, wherein the 
plurality of storage units are arranged in at least two 
vertically spaced generally horizontal levels, said storage 
units being arranged so that the longitudinal directions of 
the storage bays o£ said plurality of storage units are being 
substantially parallel and so that the front ends of the 
storage bays of said plurality of storage units are arranged 
in substantially the same vertical pleme , 

20. A storage rack according to claim 19 comprising 
elevating means for moving articles between the at least 

two horizontal levels, 

shifting means for moving articles in a horizontal level, 
the shifting means being arranged in a vertical plane 
substantially parallel to the vertical plane of the front - 
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ends of the storage bays of said plurality of storage units, 
first transferring means for transferring articles 

between the elevating means and the shifting means, 

loading means for loading articles from the shifting 
5 means into the storage iinits, and 

unloading means for unloading articles from the storage 

units onto the shifting means, 

so that the articles may be moved to and from each of the 
plurality of storage units arranged in the storage rack by 
10 means of the elevating means, the shifting means, the first 
transferring means, the loading means and the unloading means 
of said storage rack. 
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